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ABSTRACT 
SADILI, A. & KARTAWINATA, K. 2016. A study of the undergrowth vegetation of Sempu Island, East Java, Indo-
nesia. Reinwardtia 15(1): 1 - 9. — A study of forest floor vegetation in coastal forest (site 1) and inland lowland forest 
(site 2) was carried out at the Sempu Island Nature Reserve, Malang Regency, East Java. The objective of the study is 
to obtain data on plant species diversity, species composition and structure of the forest floor vegetation. In each site 
the vegetation was sampled with a plot of 1 m × 50 m, which was divided into 50 subplots of 1 m × 1 m each. Overall 
from the two plots we recorded 59 species, 57 genera and 39 families. Shannon-Wienner diversity indices (H’) were 
relatively high. i.e., 4.47 in Plot 1 and 3.2 in Plot 2, with a mean of 3.84. The number of the seedlings of shrubs and 
trees was greater than that of the herbaceous species. The families having the highest number of species were 
Euphorbiaceae (6 species) and Fabaceae (5 species). Based on dominant species the vegetation in Plot 1 was 
designated as Scleria lithosperma-Asystasia nemorum community type, while in Plot 2 Pterospermum javanicum-
Knema sp. community type. The similarity index between these community types was only 18%. Only P. javanicum  
showed a good regeneration and the regeneration of other species in the two community types was poor, indicating 
unclear floristic changes in the forest of the Sempu Island.   
 
Key words: Seedling and herbaceous composition, Sempu Island Nature Reserve, species diversity.  
 
ABSTRAK  
SADILI, A. & KARTAWINATA, K. 2016. Kajian vegetasi lantai hutan di Pulau Sempu, Jawa Timur, Indonesia.           
Reinwardtia 15(1): 1 - 9. — Penelitian vegetasi lantai di hutan pantai (lokasi 1) dan hutan pamah (lokasi 2) dilakukan 
di Cagar Alam Pulau Sempu, Kabupaten Malang, Jawa Timur. Tujuan penelitian untuk memperoleh data 
keanekaragaman dan komposisi jenis serta struktur vegetasi lantai hutan. Di setiap lokasi vegetasi dicuplik dengan 
menggunakan petak memanjang berukuran 1 m × 50 m yang dibagi menjadi 50 subpetak masing-masing berukuran 1 
m × 1 m. Dua petak pencuplikan tersebut merekam 59 jenis 57 marga dari 39 suku. Indeks keanekaragaman jenis 
Shannon-Wienner (H’). relatif tinggi, yaitu 4,47 di Petak 1 dan 3,2 di Petak 2, dengan rerata 3,84. Jenis-jenis semai 
pohon dan perdu lebih banyak dibandingkan dengan jenis-jenis terna. Suku yang memiliki jumlah jenis terbanyak 
adalah Euphorbiaceae (6 jenis) dan Fabaceae (5 jenis). Berdasarkan jenis dominan vegetasi di Petak 1 dinamakan tipe 
komunitas Scleria lithosperma-Asystasia nemorum sedangkan di Petak 2 disebut tipe komunitas Pterospermum 
javanicum-Knema sp. Indek kesamaan antara dua tipe komunitas tersebut hanya 18%. Hanya P. javanicum yang 
menunjukkann regenerasi yang baik sedangkan regenerasi pohon jenis lainnya sebagian besar di kedua tipe komunitas 
tersebut tidak baik, sehingga arah perubahan komposisi komunitas hutan di Pulau Sempu tidak cukup jelas.  
 
Kata kunci: Cagar  Alam Pulau Sempu, keanekaragaman jenis, komposisi jenis terna dan semai.  
INTRODUCTION 
 
    Indonesia has a high number of vegetation types 
representing natural ecosystems with a high degree 
of plant species diversity, comprising the littoral 
vegetation at the sea level up to the nival           
vegetation type on permanent snow at the highest 
mountain top of Mt. Jaya in Papua (Kartawinata, 
2005).  Much of the lowland forests have suffered 
destruction by timber logging, coal and mineral 
mining, conversion into timber, rubber and oil 
palm plantations, human settlements and other 
uses. The remaining undisturbed primary lowland 
forests today can be found mainly in various     
protected areas, such as national parks and nature 
reserves. The Sempu Island Nature Reserve (Cagar 
Alam Pulau Sempu), or Sempu Island NR for 
short, in East Java represents one of such areas. 
    To date the vegetation studies in Indonesia have 
been concerned mainly with the lowland forests, 
focusing primarily on tree life form (Kartawinata, 
2005) and very few investigations have devoted to 
undergrowth communities (e.g. Ismail, 1975; 
Sumardja & Kartawinata, 1977; Sadili et al., 2009; 
Sadili, 2010). In rain forests, trees are the 
dominant life form and the undergrowth consists 
of tree seedlings, shrubs and herbs, while the so 
called “herb layer” is a synusia of tree seedlings 
(Whitmore, 1986). Studies in tropical forest 
elsewhere revealed that herb diversity contributes 
a great deal to the total species diversity (Cicuzza 
et al., 2013; Gentry & Dodson, 1987; Kiew, 1978; 
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Meijer, 1959; Nath et al., 2005; Poulsen, 1996; 
Ting & Poulsen, 2009; Tran et al., 2005). The 
understory vegetation in South American tropical 
forests is said to be rich in species, with 
herbaceous plants amounting to 21 to 47% of the 
total plant species (Croat, 1978; Gentry & Dodson, 
1987). It has been reported that herbaceous plants 
represent 8 to 29% of the total plant species 
richness in moist to wet forests, 53% in dry forests 
and 6% in forests on white sandy soils (Hall & 
Swaine, 1976; Gentry & Dodson, 1987; Gentry & 
Emmons, 1987). Herbs and seedlings constitute an 
integral part of and have important functions in a 
forest ecosystem, hence their conservation is 
necessary (Irwanto, 2006). In lowland forests, 
dense herbs often form patches of closed 
vegetation in natural and man-made gaps and 
along foot paths and rivers that are well 
illuminated, but in the interior of mature rain 
forest, herbs occur mainly as scattered individuals 
and are even absent (Richards, 1996).   
    In view of these phenomena we undertook a 
study on the undergrowth communities in the 
coastal and lowland forests on the Sempu Island 
NR. Previous studies on the island have been   
concerned with the structure and composition of 
the tree layers in the mangrove forest 
(Prawiroatmodjo, 2013) and the dryland forests 
(Polosakan 2011, 2014) as well as with the 
conservation status of species, such as Myristica 
teysmannii (Risna, 2009). To date no studies on 
undergrowth communities have been previously 
undertaken on this island. In this study we took 
into a consideration the observation of Richards 
(1996) that the synusia of ground herbs is not 
synonymous with the “ground flora” of lowest (E) 
stratum because the majority of the plants in third 
layer are young trees, shrubs and woody climbers. 
    In our study the undergrowth community 
covered the E layer comprising herbs, seedlings of 
trees and shrubs but excluded epiphytes. We 
expect that the study will be useful to complement 
existing forest tree data needed for the 
management of the Sempu Island NR. 
necessary to understand
components
of the present study
ecological data
the structure and composition of the undergrowth 
communities in the coastal and the inland lowland 
forests t be in the of
 
 
MATERIALS AND METHODS 
 
    The Sempu Island NR covers the entire island 
with the total area of ± 877 ha and is managed by 
the Sub-Seksi Konservasi Sumber Daya Alam  
Malang (Malang Natural Resources Conservation 
Subsection) of the Balai Besar Konservasi Sumber 
Daya Alam Jawa Timur (East Java Office of     
Natural Resource Conservation) (Kehutanan, 2009; 
MOF, 2009). Administratively it belongs to the 
Sendang Biru Subdistrict, Sumbermanjing  Wetan 
District, Malang Regency and East Java Province. 
Geographically it is located at 112°40’45” – 112°
42’45” East and 8°27'24”– 8°24’54” South. On the 
north side it borders with the Sempu Bay while on 
the east, south and north sides it is surrounded by 
the Indian Ocean (Fig. 1). 
    In the rainfall scheme of Schmidt & Ferguson 
(1951) the Sempu Island falls under the rainfall 
type C, indicating the slightly wet climate, where 
the prevalent natural vegetation is evergreen forest 
with an indication of slight seasonality by the 
presence of few deciduous tree species 
(Kartawinata, 2013). Fig. 2 is the climate  diagram 
for Sumbermanjing weather station, about 60 km 
north of Sempu Island, based on Walter’s (1973) 
method, using the 30-year rainfall data of LMG 
(1967) and Climate-Data.Org (2015) for tempera-
ture. It  shows  the drought period during the    
lowest rainfall in August (29 mm) and September 
(23 mm) and the wet period between October (115 
mm) and July (119 mm), with the highest rainfall 
(322 mm) in December. In the climate diagram the 
drought period is indicated by the chart area 
enclosed by the rainfall curve and the temperature 
curve during the months of August and September, 
where during this period the evapotranspiration is 
assumed to exceed the precipitation (Walter, 
1973). This period is critical for the life of plants, 
especially herbaceous plants that may be wilting 
and even dead. The soils on the island is rocky 
covered with thin layer of litter and having low 
moisture, low fertility, pH of  6-7 and  temperature 
of 30-32°C (Kramadibrata et al., 2010).  
    Mangrove forest, coastal forest, lowland forest 
and lake-side forest can be found on the Sempu 
Island. Some ecosystems have been disturbed by 
touristic activities and other human uses by people 
living in the surrounding areas. The field study was 
conducted from 29 September to 10 October 2010 
within the research plots of Polosakan (2011 & 
2014) located in a coastal forest (Site 1) at 
Waruwaru and a lowland forest (Site 2) at 
Telonpring (Fig. 1). Site 1 was located at 
08º25’50.76” S and 112º41’40.76” E’. The forest 
at Site 1 was slightly disturbed by touristic         
activities. The soil was calcareous with a thin litter 
layer. The study by Polosakan (2011) revealed that 
the coastal forest was structurally dominated by 
small trees (diameter < 20 cm) with a density of 
705 trees/ha. The prevalent species, with  the            
importance value > 10,  were  Mallotus 
floribundus, Ficus sp., Drypetes ovalis, Artocarpus 
elasticus, Vitex pinnata, Aglaia odoratissima, 
Pterospermum diversifolium and Terminalia sp. 
The families with the highest number of species 
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Fig. 1. The geographic position of the Sempu Island showing the study sites on the northern side of the island near 
Waruwaru.  
were Euphorbiaceae, Sterculiaceae and 
Anacardiaceae. Site 2 at 08º26’13.13” S and 
112º41’56.56” E  was selected in the lowland 
forest located further inland which was denser than 
forest in Site 1 and  was still in very good 
condition with no human disturbance. The soil was 
moister and thicker and physiography was more 
undulating than that in Site 1. Polosakan (2014) 
recorded that the tree  density was 1005 trees/ha 
dominated by trees with diameters < 20 cm and 
canopy height of 15-20 m. The prevalent tree 
species were Streblus asper, Aglaia argentea, 
Drypetes longifolia and Pseuduvaria reticulata. 
The emergent trees with height > 25 m were 
Pterospermum javanicum, Terminalia 
subspathulata, Bischofia javanica and Cratoxylum 
sumatranum. The families with the highest number 
of species were Euphorbiaceae, Annonaceae, 
Clusiaceae and Sterculiaceae.  
    The undergrowth communities in each site was 
sampled with a plot of 1 m × 50 m, which  was 
further divided into 50 subplots of 1 m × 1 m each. 
Within each subplot all species of herbs and 
seedlings (woody plants with height of < 50 cm)  
were identified; the number of individuals and  the 
percentage of cover of each species were 
measured. Voucher specimens of each species 
were collected and identified at the Herbarium 
Bogoriense, Research Center of Biology‒LIPI, 
Cibinong. The nomenclature of plant names 
follows Backer & Bakhuizen van den Brink, Jr. 
(1963, 1965, 1968). Validation name for the new 
version was obtained through the Plant List. In 
each subplot the following habitat factors were 
measured: slope, soil properties (pH, moisture and 
fertility) with a portable direct soil meter and the 
light reaching ground was estimated by the 
percentage of canopy opening. Data analysis 
follows the method of Mueller-Dombois & 
Ellenberg (1974) covering Relative Density (RD), 
Relative Dominance (RDo), Relative Frequency 
(RF) and Importance Value (IV = RD + RDo + 
RF). Sorensen’s similarity index based on density  
between the two sites was calculated using the 
Biodiversity Pro version 2 and diversity index (H’) 
was calculated using the formula of Shannon-
Wienner (Barbour et al., 1987).  
 
RESULTS AND DISCUSSION 
 
Floristic composition 
    In the two plots studied we recorded 59 species,   
57 genera and 39 families, with density of   
315,000 individuals/ha, comprising 13 (22.03%)   
species of herbs and 46 (77.97%), species of 
woody seedlings (Table 1). It agrees with 
Whitmore (1986), who mentioned that in tropical 
forests the ground herb synusia is not so rich in 
species as the woody part. The low occurrence of 
herbs in our study was likely due to the fact that 
the study was carried out during the drought 
period in September-October (Fig. 2), where most 
herbs must have wilted and died away, leaving 
only the hardy species that could withstand 
drought, which in the present study were 
represented by Apostasia sp., Asystasia nemorum, 
Cayratia japonica, Hedychium sp., Panicum sp.  
Pleomele sp. and Scleria lithosperma.   
    Of the total 59 species, 53 species occurred in 
Plot 1 and 32 species in Plot 2, respectively. The 
two plots differed greatly with the index of       
similarity of only 18%. Similarity between the two 
   REINWARDTIA  4                                [VOL.15 
Fig. 2. Climate diagram for Sumbermanjing weather station, about 60 km north of Sempu Island, based on Walter’s 
(1973) method, using data from LMG (1967) for rainfall and Climate-Data.Org (2015) for temperature. It shows a 
drought period in August and September and wet period between October and July. 
plots were attributed to 26 species in Group 1 
(Table 1), which were present in both plots at   
different values of density, dominance and fre-
quency thus importance values. Pterospermum 
javanicum, Knema sp. Microcos argentata, Ficus 
sp., Antidesma bunius, Ilex cymosa, Terminalia 
catappa and Aglaia argentea were dominating (IV 
= 8.69 0-76.73%). The other species in Group 1 
(Table 1) shared together by Plot 1 and Plot 2 were 
less significant compared to the above dominant 
species as they had much lower density, cover, 
frequency and importance values. The habitats 
vary from one place to another within an island, 
resulting in the variation in species diversity. Such 
a phenomenon occurred in the forest of the Sempu 
Island, as shown by the Shannon-Wienner 
Diversity Index of 4.47 for Plot 1 and 3.2 for Plot 
2, with the mean of 3.84. Applying the criteria of 
Barbour et al. (1987) the plant species diversity in 
the forests of the Sempu Island was considered 
high (H’=3–4) to very high (H’>4).  
    Plot 1 was dominated by a  sedge species,  
Scleria lithosperma (IV =  56.56), which was 
absent in Plot 2, indicating the community was a 
secondary growth, as it commonly grows in 
communities that developed abundantly following 
the clearance of primary forests as well as on open 
rocks and sandy habitats (Kern, 1974). The species 
was fairly well distributed throughout the subplots 
as indicated by its high frequency (RF= 5.63%). 
The second dominant species was Asystasia 
nemorum (IV =  31.24). The two species had the 
widest distribution in the subplots as indicated by 
highest RF (5.63% and 7.81%, respectively).  
Based on these vegetation parameters the two 
species can be used to name the undergrowth 
community in Plot 1 as the “Scleria lithosperma- 
Asystasia nemorum community type”. The 
community was further complemented by Species 
Group 2 (Table 1), consisting of 28 species, 
having much lower RF and IV and occurring only 
in Plot 1, hence characterizing the undergrowth 
vegetation in the coastal forest of the Sempu 
Island. It is interesting to note that there were only 
Guettarda speciosa, Hibiscus tiliaceus and 
Terminalia catappa representing the typical 
coastal forest species, especially those 
characteristics of the “Barringtonia formation”. 
Similar situation was also observed in the 
composition of the tree layer reported by 
Polosakan (2011). 
    Plot 2 was jointly dominated by Pterospermum 
javanicum, Knema sp. and Microcos argentata, 
which were the most prevalent in having high   
values of dominance, density and frequency (Table 
1). Other prevalent species with lower IV were 
Ficus sp., Antidesma bunius, Ilex cymosa, Termi-
nalia catappa and Aglaia argentea. It should be 
noted that Pterospermum javanicum is a typical 
species found in forests on small islands and in-
land lowland forests in West Java (Ismail, 1975; 
Kartawinata, 1977; Kartawinata et al., 1985;     
Sumardja & Kartawinata, 1977). Of interest was 
Terminalia catappa, which is generally the main 
component of any coastal forest (Kartawinata, 
2013; Steenis & Schippers-Lammerstse, 1965), 
was more prevalent in Plot 2 representing the in-
land lowland forest, indicating the sign of         
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invasion. Species in Group 3 characterized the         
undergrowth community in the lowland inland 
primary forest, as the occurrence of these species 
was restricted to Plot 2. Except for Garcinia sp. 
and Myristica teysmannii, they are secondary 
growth species as they are commonly growing in 
the open forests and dry scrubs on open places 
especially in teak forest and seasonal forests 
(Backer & Bakhuizen van den Brink, Jr., 1963, 
1965). 
    The microclimatic condition under the shade of 
tall trees and short trees in a forest with closed 
canopy is different  from that under a forest with 
canopy gaps. In a closed-canopy forest, the light 
reaching the ground is low, humidity is high,   
temperature is low and evapotranspiration is low 
(Richard, 1996). Under such conditions the herba-
ceous species and seedlings do not always grow 
well and normal, as have been observed in Plot 1. 
The floristic differences between Plot 1 and Plot 2 
were apparently attributed to the differences in the 
habitat conditions in the two plots, in particular the 
canopy gaps and slope (Table 1). The percentage 
of canopy gaps in Plot 1 was higher than in Plot 2, 
which was related to the higher density of trees 
and the more closed canopy in Plot 2. In a   
lowland forest, dense herbaceous vegetation 
frequently occur in natural and man-made 
openings, along paths and rivers,  where the solar 
radiation  is good, but in the interior of mature rain  
forest, herbs are found chiefly as scattered 
individuals and  are sometimes absent (Richards, 
1996). Herbs are common along streams, other wet 
places and canopy gaps, allowing greater 
penetration of light (Richards, 1996; Whitmore, 
1986). Our field observations elsewhere show that 
undergrowth species may form patches of closed 
vegetation and are found mainly beneath canopy 
gaps.  
    The species-area curves (Fig. 3) initially showed 
the increase of the number of species with the   
increase in areas in the two plots, but beginning to 
level off at the areas of 4000 m2 – 4900 m2 (40th – 
49th subplots), indicating that the area of 50 m2 
may be considered a mínimum area to sufficiently 
register the representative number of species 
within the community. It was further confirmed 
also by the regression index (R2) of ± 0.927 for 
Plot I and ± 0.970 for Plot II, which were 
approaching 1, implying that further increase of  
the number of species was stable or constant, i.e. 
one or two species only. 
    The species composition of the undergrowth 
communities in the Sempu Island NR was        
considered high compared to those in other com-
munities along the south coast of Java e.g. Ismail 
(1975) at Sukawayana, Sumardja & Kartawinata 
(1977) at Pangandaran and Sadili (2010) at 
Cikepuh. The differences could be attributed to 
different natural habitat conditions as well as  to 
human disturbance factors.  
 
Distribution and regeneration  
    The distributional patterns of herbs and seed-
lings in the Sempu Island NR, as expressed by the 
frequency values, were the product of interactions 
among ecological processes that have been       
progressing thus far, combined with the            
reproductive capacity and adaptability of the    
species to the environment (Barbour et al., 1987; 
Sadili, 2010). Table 1 shows that Asystasia 
nemorum,  Syzygium sp., Scleria lithosperma  and 
Ficus sp. in Plot 1 had a relatively better 
distribution compared to the others (RF > 5%), but 
in Plot 2 the RF values for  Asystasia nemorum 
and Syzygium sp. were lower, except for Ficus sp. 
which was higher (FR=8. 46%), while Scleria 
lithosperma was not present at all. Species with 
high frequency (FR > 5%) were Knema sp., 
Microcos argentata, Pterospermum javanicum, 
Ficus sp., Ilex cymosa, Antidesma bunius and 
Terminalia catappa. They were recorded in Plot 2 
Fig. 3. Species-area curve for undergrowth communities in a coastal forest (Plot 1) and a lowland forest (Plot 2) at 
the Sempu Island NR, Malang, East Java.  
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Table 1. Species of tree (T), shrub (S), herb (H), and liana (L) in  Plot 1 and Plot 2 expressed in terms of  Relative 
Density (RD), Relative Dominance (RDo), Relative Frequency (RF) and Importance Value (IV= RD+RDo+RF), 
vegetation characteristics and hábitat of the undergrowth communities in the coastal and inland lowland forests of  
the Sempu Island Nature Reserve, Malang, East Java  
No  
Site 
Plot 1   Plot 2 
                       Habitat 
 Soil pH   6.78 ± 0.27   6.65 ± 0.41 
 Humidity (%)   30.71 ± 0.68   30.73 ± 1.08 
 Soil fertility scale   1.16 ± 0.41   1.48 ± 0.50 
 Canopy gap (%)   29.53 ± 11.91   9.68 ± 11.73 
 Slope (%)   5.00 ± 9.92   12.10 ± 13.52 
               Vegetation characteristics 
 Density (Individuals/1 ha) 317.600   312.400 
 Number of species 53   32 
 Number of genus 47   30 
 Number of family 35   22 
 Shannon Diversity Index (H') 4.47   3.2 
Species Life- form RDo RD RF IV 
  
RDo RD RF IV 
  
Species Group 1 
1 Pterospermum javanicum Jungh.? T 1.00 1.25 3.13 5.38   33.81 30.54 12.39 76.73 
2 Knema sp. T 0.88 0.13 0.63 1.64   13.93 17.67 15.71 47.31 
3 Microcos argentata Burret T 1.04 0.66 1.88 3.58   15.09 16.84 13.90 45.82 
4 Ficus sp. T 2.49 6.27 5.00 13.76   10.24 8.19 8.46 26.89 
5 Antidesma bunius (L.) Spreng. T 1.24 1.32 1.88 4.43   7.02 6.02 6.65 19.69 
6 Ilex cymosa Blume T 0.92 0.26 0.94 2.13   3.61 4.55 7.55 15.71 
7 Terminalia catappa L. T 1.28 1.45 3.44 6.17   2.38 2.88 6.34 11.61 
8 Aglaia argentea Blume T 1.02 0.59 1.25 2.87   2.11 2.05 4.53 8.69 
9 Lithocarpus sundaicus (Blume) Rehder? T 1.04 0.66 1.25 2.95   0.78 0.90 1.21 2.88 
10 Desmodium sp. S 1.35 1.72 2.50 5.57   0.62 0.58 1.51 2.70 
11 Ardisia sp. T 1.06 0.73 0.63 2.41   0.64 0.64 1.21 2.49 
12 Mitrephora polypyrena Miq. ? T 0.92 0.26 0.31 1.50   0.25 0.38 1.81 2.45 
13 Crotalaria sp. S 0.88 0.13 0.31 1.33   0.30 0.32 1.21 1.83 
14 Polyalthia sp. T 1.10 0.86 1.88 3.83   0.56 0.38 0.60 1.55 
15 Dalbergia latifolia Roxb. T 0.87 0.07 0.31 1.24   0.34 0.38 0.60 1.32 
16 Lasianthus sp. T 1.24 1.32 2.19 4.74   0.12 0.19 0.91 1.22 
17 Streblus asper Lour. T 1.14 0.99 1.25 3.38   0.21 0.32 0.60 1.13 
18 Diospyros cauliflora Blume T 1.55 2.37 3.13 7.05   0.24 0.19 0.60 1.03 
19 Psychotria sarmentosa Blume T 1.65 2.70 3.75 8.10   0.19 0.13 0.60 0.93 
20 Pterospermum diversifolium Blume T 1.06 1.25 3.75 6.06   0.12 0.13 0.60 0.85 
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Table 1. Species of tree (T), shrub (S), herb (H), and liana (L) in  Plot 1 and Plot 2 expressed in terms of  Relative 
Density (RD), Relative Dominance (RDo), Relative Frequency (RF) and Importance Value (IV= RD+RDo+RF),   
vegetation characteristics and hábitat of the undergrowth communities in the coastal and inland lowland forests of the 
Sempu Island Nature Reserve, Malang, East Java (continued) 
21 Barringtonia racemosa (L.) Spreng. T 1.35 1.72 1.88 4.94   0.08 0.06 0.30 0.44 
22 Engelhardia sp. T 1.08 0.79 2.50 4.37   0.18 0.13 0.60 0.92 
23 Apostasia sp. H 0.96 0.40 0.31 1.67   0.09 0.13 0.30 0.52 
24 Garcinia celebica L. T 0.88 0.13 0.31 1.33   0.06 0.06 0.30 0.43 
25 Syzygium sp. T 1.61 3.30 5.63 10.54   0.40 0.26 0.60 1.26 
26 Asystasia nemorum Nees H 5.56 17.88 7.81 31.24   3.73 3.07 3.63 10.43 
Species Group 2 
27 Scleria lithosperma (L.) Sw. H 34.18 16.75 5.63 56.56           
28 Cleistanthus glaber Airy Shaw T 3.29 10.36 4.38 18.02           
29 Knema laurina Warb. T 2.23 6.79 4.69 13.71           
30 Cayratia japonica (Thunb.) Gagnep. L 1.35 1.72 4.06 7.13           
31 Bambusa sp. S 1.55 3.10 2.19 6.84           
32 Guettarda speciosa L. T 1.10 0.86 2.19 4.15           
33 Lophopetalum javanum Turcz. T 1.37 1.78 2.19 5.34           
34 Panicum sp. H 1.34 1.65 1.56 4.55           
35 Syzygium claviflorum (Roxb.) Wall. ex A.M.Cowan & Cowan T 1.14 0.99 1.88 4.00           
36 Hibiscus tiliaceus L. T 1.20 1.19 1.56 3.95           
37 Beilschmiedia madang Blume T 1.08 0.79 1.56 3.43           
38 Peltophorum inerme (Roxb.) Naves T 1.06 0.73 1.56 3.35           
39 Ficus punctata Thunb. T 1.02 0.59 1.25 2.87           
40 Glochidion sp. T 1.02 0.59 0.94 2.55           
41 Santiria sp. T 1.02 0.59 0.94 2.55           
42 Dioscorea sp. L 0.94 0.33 1.25 2.52           
43 Diospyros sumatrana Miq. T 1.02 0.59 0.63 2.24           
44 Diospyros sp. T 0.98 0.46 0.63 2.07           
45 Hedychium sp. H 0.88 0.13 0.63 1.64           
46 Clematis nepalensis Royle L 0.90 0.20 0.31 1.41           
47 Pleomele sp. S 0.90 0.20 0.31 1.41           
48 Allophylus cobbe (L.) Raeusch. T 0.87 0.07 0.31 1.24           
49 Artocarpus elasticus Reinw. ex Blume T 0.87 0.07 0.31 1.24           
50 Diospyros javanica Bakh. T 0.87 0.07 0.31 1.24           
51 Mallotus floribundus (Blume) Müll.Arg. T 0.87 0.07 0.31 1.24           
52 Memecylon sp. T 0.87 0.07 0.31 1.24           
53 Polyscias fruticosa (L.) Harms T 0.87 0.07 0.31 1.24           
Species Group 3 
54 Croton argyratus Blume T           1.49 1.28 2.11 4.89 
55 Garcinia sp. T           0.45 0.58 1.51 2.54 
56 Myristica teysmannii Miq. T           0.28 0.26 1.21 1.75 
57 Dillenia sp. T           0.15 0.19 0.6 0.95 
58 Aporosa aurita (Tul.) Miq. T           0.09 0.13 0.3 0.52 
59 Leea aequata L. S           0.06 0.06 0.3 0.43 
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and also in Plot 1 but with lower values (Table 1). 
Species which were present with relatively high 
frequencies in Plot 1 and Plot 2 signified that they 
had better distribution and regeneration than the 
other species, implying that the habitat conditions 
at the Sempu Island NR were favorable for their 
survival and good growth. Polosakan (2011, 2014) 
recorded 49 species of trees in the coastal forest in 
the Sempu Island, of which, in the present study, 
only 9 species (18.37%) occurred in the seedling 
stage and of 63 species of trees in the lowland 
forest only 14 species (22.22%) were seedlings. It 
indicated that the regeneration in these forests 
were poor. The standing trees in the plots of 
Polosakan (2011, 2014) were represented only by 
Aglaia argentea, Artocarpus elasticus, Diospyros 
cauliflora, Garcinia celebica, Guettarda speciosa, 
Mallotus floribundus, Mytrephora polyneura, 
Peltophorum inerme, Pterospermum diversifolium. 
and P. javanicum. Among these species only P. 
javanicum had the highest IV = 76.73 and  RF = 
30.54% in Plot 2 and IV = 5.38 and RD = 1.25% 
in Plot 1. It implies that only P. javanicum will 
maintain itself and perhaps become more 
dominant in the inland forest in the future. This is, 
however, only weak indication and the situation 
will be different if the study is further enlarged by 
establishing more samples of tree and undergrowth 
layers over larger areas. Myristica teysmannii 
which was classified as endangered species (Risna, 
2009) was present  only in Plot 1 with  relatively 
high density (RD = 17.67%) and frequency (RF = 
15.71 hence it had a good chance to survive in the 
area. 
 
CONCLUSIONS  
 
    The undergrowth flora in the coastal forest 
formed the Scleria lithosperma—Asystasia 
nemorum community type and in the inland 
lowland forest the Pterospermum javanicum-
Knema sp. community type and each community 
type had a high species diversity. The floristic 
similarity between the two communities was very 
low. The floristic composition in the two 
communities did not reflect a good regeneration of 
the forests and the direction of floristic change and 
the future tree composition of the forest was not 
clear. Only Pterospermum javanicum will 
maintain itself and perhaps become more 
dominant in the inland forest in the future. This is, 
however, only an indication and the situation will 
be more affirmative if the study is further enlarged 
to cover larger areas. Further investigation of 
undergrowth and tree layers in the coastal and 
inland forest over a wider area with higher 
sampling intensity is needed to provide good data 
for better management of the Sempu Island NR. 
The pressure of human activities including 
economic development upon the reserve is greatly 
increasing which should be checked to ensure the 
future existence and viability of the reserve. More 
studies on floristic composition and structure of 
various plant communities in protected and non-
protected areas should be carried out to clarify 
scientific explanation concerning the cause of 
patterns of species richness and also to provide 
data for utilization, management and conservation 
of biodiversity (Kartawinata, 2005).
 
ACKNOWLEDGEMENTS 
 
    We are grateful to the Head of Herbarium            
Bogoriense the Botany Division, the Head of the     
Biology Research Center-LIPI and the Directorate of 
Higher Education of the Ministry of National Education 
(through the Ministry of Research and Technology) for 
providing financial support. We also thank the Head of 
the East Jawa Office of Natural Resource Conservation 
(Balai Besar Konservasi Sumber Daya Alam Jawa 
Timur), for providing a research permit and to Pak Ipin, 
the Head of the Sempu Island NR and Pak Saihu for 
providing field facilities and assistance. We should 
acknowledge also the members of the research team 
(i.e. Kartini Kramadibrata, Suhardjono, Ruddy 
Polosakan, Florentina I. Windadri, Agus Sujadi, Idang 
Sumanta and Dewi Rosalina) for their cooperation 
during the field work. 
 
REFERENCES 
 
BACKER, C. A. & BAKHUIZEN VAN DEN BRINK, 
Jr. R. C. 1963 & 1965. Flora of Java, Vol. 1 & 2. N. 
V. P. Noordhoff, Groningen.  
BACKER, C. A. & BAKHUIZEN VAN DEN BRINK, 
Jr. R. C. 1968. Flora of Java, Vol. 3. Wolters-
Noordhoff N. V., Groningen.  
BARBOUR, G. M., BURCK, J. K. & PITTS, W. D. 
1987. Terrestrial Plant Ecology. The Benjamin/
Cummings Publishing Inc., New York. 
CICUZZA, D., KRÖMER, T., POULSEN, A. D., 
ABRAHAMCZYK, S., DELHOTAL, T., PIEDRA, 
H. M. & KESSLER, M. 2013. A transcontinental 
comparison of the diversity and composition of tropi-
cal forest understory herb assemblages. Biodiversity 
and Conservation 22: 755‒772. 
CLIMATE-DATA.ORG. 2015. http://id.climate-
data.org/location/622273. 
CROAT, T. B. 1978. Flora of Baro Colorado Island. 
Stanford University Press, Stanford. 
GENTRY, A. & DODSON, C. 1987. Contribution of 
non-trees to the species richness of a tropical rain 
forest. Biotropica 19: 149‒156. 
GENTRY, A. H. & EMMONS, L. H. 1987. Geograph-
ical variation in fertility, phenology and composition 
of understorey Neotropical forests. Biotropica 19: 
216‒227.  
HALL, I. N. & SWAINE, M. D. 1976. Classification 
and ecology of closed-canopy forest in Ghana. Jour-
nal of Ecology 64: 913‒951. 
IRWANTO. 2006. Penerapan AMDAL pada Pem-
bangunan di Bidang Kehutanan. http://
saveforest.webs.com/amdal_kehutanan.html. Ac-
cessed 14 Maret 2014 (In Indonesian).  
ISMAIL, A. R. 1975. Analisa vegetasi tumbuhan 
 2016]                      9 SADILI & KARTAWINATA : A study of the undergrowth vegetation of Sempu Island 
bawah di hutan Cagar Alam Sukawayana, 
Pelabuhan Ratu, Jawa Barat. [Skripsi], Departemen 
Biologi, Institut Teknologi Bandung, Bandung (In             
Indonesian). 
KARTAWINATA, K. 1977. Structure and composition 
of forests in some nature reserves in West Java, In-
donesia. In: Papers presented at the 13th Pacific Sci-
ence Congress. Vancouver, Canada. 1975. LIPI, 
Jakarta.  Pp. 59-68. 
KARTAWINATA, K. 2005. Six decades of natural 
vegetation studies in Indonesia. In: SOEMODI-
HARDJO, S. & SASTRAPRADJA, S. D. (Eds.). Six 
Decades of Science and Scientists in Indonesia.   
Naturindo, Bogor. Pp. 95-140. 
KARTAWINATA, K. 2013. Diversitas ekosistem alami 
Indonesia. Yayasan Pustaka Obor Indonesia & LIPI 
Press, Jakarta (In Indonesian). 
KARTAWINATA, K., APANDI, A. & SUSELO, T. B. 
1985. The forest of Peucang Island, Ujung Kulon 
National Park, West Java. In: SASTRAPRADJA, D. 
et al. (Eds.). Proceedings of the Symposium on 100 
Years Development of Krakatau and its Surrounding. 
LIPI. 1: 448-452.  
KEHUTANAN. 2009. Rencana Pengelolaan Tahunan 
Kawasan Cagar Alam Pulau Sempu. Balai Besar 
Konservasi Sumber Daya Alam Jawa Timur. Suraba-
ya. Unpublished (In Indonesian). 
KERN, J. H. 1974. Cyperaceae. Flora Malesiana I. 7: 
435-753. 
KIEW, R. 1978. Floristic components of the ground 
flora of a tropical lowland rainforest at Gunung Mulu 
National Park, Sarawak. Pertanika 1: 112-119. 
KRAMADIBRATA, K., PRAWIROATMODJO, S., 
POLOSAKAN, R., WINDADRI, F. I., SADILI, A., 
SUJADI, A., ROSALINA, D. & SUMANTA, I. 
2010. Kajian Ekosistem hutan dataran rendah Cagar 
Alam Pulau Sempu, Malang-Jawa Timur. Laporan 
Perjalanan. Pusat Penelitian BiologiLIPI. Bogor. 
Unpublished (In Indonesian). 
LMG (LEMBAGA METEOROLOGI DAN GEOFISI-
KA, 1967. Tjurah hujan rata2 di Djawa dan Madura 
(Mean rainfall in Java and Madura). Meteorological 
Notes No. 8 Part 1. Lembaga Meteorologi dan Geof-
isika, Direktorat Djenderal Perhubungan Udara.  
Departemen Perhubungan. Jakarta. 
MEIJER, W. 1959. Plant sociological analysis of montane 
rain forest near Tjibodas, West Java. Acta Bot. Neerl. 
8: 277-291. 
MOF (MINISTRY OF FORESTRY). 2009. Annual 
Management Plan Sempu Island Nature Reserve 
area (Rencana  Pengelolaan Tahunan Kawasan Ca-
gar Alam Pulau Sempu). Center for Natural Re-
sources Conservation in East Java. Surabaya. 
MUELLER-DOMBOIS, D. & ELLENBERG, H. 1974. 
Aims and Methods of Vegetation Ecology. John 
Wiley & Sons, Inc. New York. 547 p. 
NATH, P. C., ARUNACHALAM, A., KHAN, M. L.,  
ARUNACHALAM, K. & BARBHUIYA, A. R. 
2005. Vegetation analysis and tree population 
structure of tropical wet evergreen forests in and 
around Namdapha National Park, northeast India. 
Biodiversity and Conservation 14: 2109–2136. 
POLOSAKAN, R. 2011. Komposisi jenis dan struktur 
vegetasi di hutan pantai pada kawasan Cagar Alam 
Pulau Sempu Kabupaten Malang. In: WIDYAT-
MOKO, D. et al. (Eds.). Prosiding Seminar Nasional 
HUT Kebun Raya Cibodas Ke-159. LIPI: 336-340 
(In Indonesian). 
POLOSAKAN, R. 2014. Analisa vegetasi hutan pamah 
di kawasan Cagar Alam Pulau Sempu Kabupaten 
Malang. In: SUGIONO et al. (Eds.). Prosiding  
Seminar Nasional Biodiversitas. Universitas Negeri 
Solo: 212-216 (In Indonesian). 
POULSEN, A. D. 1996. Species richness and density of 
ground herbs within a plot of lowland rainforest in 
north-west Borneo. Journal of Tropical Ecology 12
(2): 177-190. 
PRAWIROATMODJO, S. 2013. Hutan mangrove 
Cagar Alam Pulau Sempu, Jawa Timur. Jurnal 
Biologi Indonesia 9: 121-139.  
RICHARDS, P. W. 1996. The Tropical Rainforest,   
Second Edition, Cambridge University Press,      
Cambridge. 
RISNA, R. A. 2009. Autekologi dan studi populasi 
Myristica teijsmannii Miq. (Myristicaceae) di Cagar 
Alam Pulau Sempu Jawa Timur. Institut Pertanian 
Bogor, Bogor. [MSc. Thesis]. 
SADILI, A. 2010. Struktur dan komposisi jenis 
tumbuhan herba dan semai pada habitat satwa 
herbivor di Suaka Marga Satwa Cikepuh Sukabumi,  
Jawa Barat. Berita Biologi 10 (1): 51-58. 
SADILI, A., KARTAWINATA, K., KARTONEGORO, 
A., SOEDJITO, H. & SUMADIJAYA, A. 2009. 
Floristic composition and structure of subalpine 
summit habitats on Mt. Gede Pangrango Complex, 
Cibodas Biosphere Reserve, West Java. Indonesia. 
Reinwardtia 12(5): 391-404. 
SCHMIDT, F. H. & FERGUSON, J. H. 1951. Rainfall 
types based on wet and dry period rations for 
Indonesia with Western New Guinea. Verhandelingen 
Djawatan Meteorologi dan Geofisika, Djakarta.  
STEENIS, C. G. G. J. VAN & SCHIPPERS-
LAMMERTSE, A. F. 1965. General part: Concise 
plant geography of Java. In: BACKER, C. A. & 
BAKHUIZEN VAN DEN BRINK, Jr., R. C. (Eds.). 
Flora of Java, vol. 2, N. V. P. Noordhoff, Groningen. 
Pp. 3-72. 
SUMARDJA, E. A. & KARTAWINATA, K. 1977. 
Vegetation analysis of the habitats of banteng (Bos 
javanicus) at the Pananjung-Pangandaran Nature 
Reserve, West Java. BIOTROP Bulletin 18: 3-43.  
TING, T. M. & POULSEN, A. D. 2009. Understorey 
vegetation at two mud volcanoes in North-East    
Borneo. Journal of Tropical Forest Science 21 (3): 
198–209. 
TRAN, H., IIDA, S. & INOUE, S. 2005. Species com-
position, diversity and structure of secondary tropical 
forests following selective logging in Huong Son, Ha 
Tinh Province, Vietnam. Jour. Fac. Agr. 50 (2): 551-
571. 
WALTER, H. 1973. Vegetation of the earth, (English 
edition). The English Universities Press, London. 
WHITMORE, T. C. 1986. Tropical Rain Forest of the 
Far East. Second Edition. ELBS/Oxford University 
Press, Oxford.  
   REINWARDTIA  10                                [VOL.15 
REINWARDTIA 
Vol 15, No 1, pp: 65 
65 
 
 
ERRATUM 
 
REINWARDTIA Vol. 14 (2), 2015 
 
1. Please change the existing epithet name in p. 307, LINE 2 on ABSTRACT after Zingiber: engganoense 
 
2. Please change the existing epithet name in p. 307, LINE 2 on ABSTRAK after Zingiber: engganoense 
 
3. Please change the existing epithet name in p. 307, COLUMN 2, LINE 4 on SPECIES DESCRIPTION after            
Zingiber: engganoense 
 
4. Please change the existing epithet name in p. 307, COLUMN 2, LINE 9 on SPECIES DESCRIPTION after            
Zingiber: engganoense 
 
5. Please change the existing epithet name in p. 308, COLUMN 2, LINE 3 on Phenology after Zingiber: engganoense 
 
6. Please change the existing epithet name in p. 308, on Table 1 after Zingiber: engganoense 
 
7. Please change the existing epithet name in p. 309, on Table 2 after Zingiber: engganoense 
 
8. Please change the existing epithet name in p. 309, on Fig. 1. after Zingiber: engganoense 
 
9. Please change the existing epithet name in p. 310, on Plate 1. after Zingiber: engganoense 
 
10. Please change the existing word in p. 312, LINE 17 on Alpinia macrocrista with the following: KRB 
INSTRUCTION TO AUTHORS 
 
Scope. Reinwardtia is a scientific ir regular  journal on plant taxonomy, plant ecology and ethnobotany 
published in December. Manuscript intended for a publication should be written in English.  
 
Titles. Titles should be br ief, informative and followed by author ’s name and mailing address in one-
paragraphed.  
 
Abstract. English abstract followed by Indonesian abstract of not more than 250 words. Keywords 
should be given below each abstract.  
 
Manuscript. Manuscr ipt is or iginal paper  and represent an ar ticle which has not been published in any 
other journal or proceedings. The manuscript of no more than 36 pages by using Times New Roman 11, MS 
Word for Windows of A4 with double spacing, submitted to the editor through 
<reinwardtia@mail.lipi.go.id>. New paragraph should be indented in by 5 characters. For the style of 
presentation, authors should follow the latest issue of Reinwardtia very closely. Author(s) should send the 
preferred running title of the article submitted. Every manuscript will be sent to two blind reviewers. 
 
Identification key. Taxonomic identification key should be prepared using the aligned couplet type.  
 
Nomenclature. Str ict adherence to the International Code of Botanical Nomenclature is observed, so 
that taxonomic and nomenclatural novelties should be clearly shown. English description for new taxon 
proposed should be provided and the herbaria where the type specimens area deposited should be presented. 
Name of taxon in taxonomic treatment should be presented in the long form that is name of taxon, author’s 
name, year of publication, abbreviated journal or book title, volume, number and page. 
 
Map/line drawing illustration/photograph. Map, line drawing illustration, or  photograph preferably 
should be prepared in landscape presentation to occupy two columns. Illustration must be submitted as 
original art accompanying, but separated from the manuscript. The illustration should be saved in JPG or GIF 
format at least 350 pixels. Legends  or illustration must be submitted separately at the end of the manuscript.  
 
References. Bibliography, list of literature cited or  references follow the Harvard system as the 
following examples. 
 
Journal : KRAENZLIN, F. 1913. Cyrtandraceae novae Philippinenses I. Philipp. J. Sci. 8: 163–179. 
 MAYER, V., MOLLER, M., PERRET, M. & WEBER, A. 2003. Phylogenetic position and generic 
differentiation of Epithemateae (Gesneriaceae) inferred from plastid DNA sequence data. American J. 
Bot. 90: 321–329. 
Proceedings   :TEMU, S. T. 1995.  Peranan  tumbuhan dan ternak dalam upacara adat “Djoka Dju” pada suku Lio, 
Ende, Flores, Nusa Tenggara Timur. In: NASUTION, E. (Ed.). Prosiding Seminar dan Lokakarya 
Nasional Etnobotani II. LIPI & Perpustakaan Nasional: 263–268. (In Indonesian). 
SIMBOLON, H.  & MIRMANTO, E. 2000. Checklist of plant species in the peat swamp forests of 
Central Kalimantan, Indonesia. In: IWAKUMA, T. et al. (Eds.) Proceedings of the International 
Symposium on: Tropical Peatlands. Pp.179-190.  
Book  : RIDLEY, H. N. 1923. Flora of the Malay Peninsula 2. L. Reeve & Co. Ltd, London. 
Part of Book  : BENTHAM,   G.     1876.      Gesneriaceae.       In:     BENTHAM,    G.    &   HOOKER,  J.  D.  Genera  
plantarum 2. Lovell Reeve & Co., London. Pp.  990–1025. 
Thesis  : BAIRD,   L.    2002.    A    Grammar    of    Kéo:    An    Austronesian    language   of    East  Nusantara.  
Australian National University, Canberra. [PhD. Thesis]. 
Website : http://www.nationaalherbarium.nl/fmcollectors/k/KostermansAJGH.htm. Accessed 15 February 2012.  
 
 
   
 
REINWARDTIA Author Agreement Form 
 
 
 
Title of article : 
 
 
 
Name of Author(s) : 
 
 
 
I/We  hereby declare that: 
 
 My/Our manuscript was based on my/our original work.  
 It was not published or submitted to other journal for publication.  
 I/we agree to publish my/our manuscript and the copyright of this article is owned by Reinwardtia.  
 We have obtained written permission from copyright owners for any excerpts from copyrighted 
works that are included and have credited the sources in our article.  
 
 
 
Author signature (s)       Date 
 
 
 
 
 
 
___________________________________________________________________________________________ 
 
Name 
Reinwardtia 
Published by Herbarium Bogoriense, Botany Division, Research Center for Biology, 
Indonesian Institute of Sciences 
Address: Jln. Raya Jakarta-Bogor Km. 46 Cibinong 16911, P.O. Box 25 Cibinong 
Telp. (+ 62)  21 8765066; Fax (+62) 21 8765062 
E-mail: reinwardtia@mail.lipi.go.id   

  
 
REINWARDTIA  
Vol. 15. No. 1. 2016  
CONTENTS  
Page 
 
 
 
 
 
ASEP SADILI  & KUSWATA KARTAWINATA. A study of the undergrowth vegetation of Sempu Island, East Java, Indonesia ... 1 
 
RAHMAH, KUSWATA KARTAWINATA, NISYAWATI, WISNU WARDHANA & ERWIN NURDIN. Tree species diversity in 
the lowland forest of the core zone of the Bukit Duabelas National Park, Jambi, Indonesia ..……………………………………….. 11 
 
NASRIANTI SYAM, TATIK CHIKMAWATI & HIMMAH RUSTIAMI. A phenetic study of the Calamus flabellatus complex 
(Palmae) in West Malesia ……………………………………………………………………………………..…..………………..… 27 
 
DIAN LATIFAH, ROBERT A. CONGDON & JOSEPH A. HOLTUM. Regeneration strategies of Palms (Arecaceae) in response to 
cyclonic disturbances ………………..……..…………………………………………………………………………………………. 43 
 
I MADE ARDHAKA, WISNU HANDOYO ARDI, NI KADEK EROSI UNDAHARTA & I. G. TIRTA. A new species of Begonia 
(Begoniaceae) from Manusela Natioal Park, Seram ………………………………………………………………………………….. 61 
 
ERRATUM REINWARDTIA Vol. 14(2), 2015 ………………………………………………………………………...65  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reinwardtia is a LIPI accredited Journal (792/AU3/P2MI-LIPI/04/2016)  
http://e-journal.biologi.lipi.go.id/index.php/reinwardtia 
 
Herbarium Bogoriense  
Botany Division  
Research Center for Biology – Indonesian Institute of Sciences  
Cibinong Science Center  
Jln. Raya Jakarta − Bogor, Km 46  
Cibinong 16911, P.O. Box 25 Cibinong  
Indonesia 
 
 
 
 
 
